PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2000-01 1 677 

(43)Date of publication of application : 14.01.2000 



(SDlntCI. 




G11C 16/06 
G06F 12/16 
G11C 16/04 
61 1C 29/00 




(21)Application number 


: 10-194971 


(71)Applicant 


TOKYO ELECTRON LTD 


(22)Date of filing : 


25.06.1998 


(72)Inventor : 


SUGAWARA TSUTOMU 








KIKUCHI SHUICHI 



(54) FLASH MEMORY SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a flash memory 
system in which a block alternate control operation is 
performed by small resources, with good efficiency and 
with high reliability regarding a flash memory. 
SOLUTION: A block inside every flash memory chip FMi 
is divided into blocks in an ordinary region and blocks in 
a spare region. Regarding a block alternate control table 
TBi, table addresses (physical addresses) whose number 
is identical to the number of blocks in the spare region 
or to the number of addresses regarding the flash 
memory chip FMi are set inside the block alternate 
control table TBi. The respective table addresses are 
made to correspond to the physical addresses in any 
one spare block in a one-to-one correspondence 
relationship. Block alternate information is stored in a 
table storage position which is indicated by every table 
address. 
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^y^'^y'; hWmr^^. :L(Dy^^hW>'^^Mzy^n y ^ 
f^. yyyiy=^:^'^^) -"f-y-fvyii \z^^^XW^^'^ 
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5o 

[0 8 0 0] :^^rm^P^(D^^y^x*h^t^^t. 
[0 8 101 ^m^Sitm^^tifzy^y^i^m'^^Mm 

^St— :7VUTBi {C^n^^mWm^m {y^'ryZTK 
18) fl^g-efo^). r.(D^S:Sr;^=^:y:/LT {^"ryzf 
A19) . ^ty^n :y^i^-~^ (;^7^yy'A20) §rtT^>o 
[0 8 2 0] ::(5D?g#':/n5/^f— ^Til. ^[U^S:^ 

B i V > r X - 5) i«f 7^- y^/i-fSltfi 

efcr^-fe;^L. ^#^f« rpFFFh J t^^m^nx 

K \^y^ t ;^^r y n :y mmr K ^ co^pj-js^ii^:^^ 

[0 8 4 0] -t^t^t?-^. >^^n o^^j-^^^^T— y/UTB 
i tmLM't^'r-y'/i^^^^V 1 2 <Jr^g:y^n y>^;0M4e 
-r5:7^5/>^^>^ij 1 4i:}^SiJ>^(7)/<y?.2 6, 2 2i:i 
mm^fhX\^>^(DX\ ^> hn--y 1 Of^f^p^^y 1 
2, 1 4tC>?i-LTM?iJ6^(-T^-fe^ L. f^^^];i2, 

1 4ic:Ff^o9p^^yi[i'f^^ag?«e^*fcfii^^W{^tTt?-^ 

[0 8 5 0] ±fScoJ: 5t-tTfr^(0{-t#yn :y>^ t^i 
zr;^^y 1 4 J: «9^[Hl^^ffi^tbfcT^-^) ^m^^T 

[0 8 6 0] z(Dy'-i^m^i2<^mmit. ^m^ktm 

^^titz.yti y ^ {ci^^t^xwrn^tix^^^tcv'-^ 

[0 8 7 01 z.(r>^m\t<o^ \^-:^^m\t.±M'^^^u 



[0 8 8 0] z<Dy^^rya y^{c^ii-:^^Mit^Xxf 
tzm\ ±mtmm\:iyyy^y^?^'ev -^y^FUi 

2) o *I^L?ti:#f^. %W^:^-<Ty^^y^^ r:^g,j 
i:M:£b. ^^(oWmy^^y^ h\^X^x.^'^%f^7^-< 
ry^x^^y^m^^^^-^X. 7^-<T-:f^y^\zM^^^L 
K— ig^O^a (A18, A20, A21) ^^^'9 31"^ {y^=r y 
:/A23) o ^iOI^. -fuy^wm'^Wr-y^i^TBi K 
•^\i^X\%. r--'f;VTY\^y^(OHtMm.t^hmK TOO 

ooh J (D%^^^^ {^mwm t^'<ft>i\.^o 

[0 8 9 0] ^ LT . ff«0{t#:/'n LXl^xfc 

ryuy^ ic»j^;-r ^ :/ n {■t#^a7^-y/wT b i 

(D-r-y/H£'lt&e}:::^[E]cD7^ ^ y T ^ ir ;^ ic^l^ 5f^S 
r Kw;^ (;^T-:y:/A2 ) (D^-^W^ (^m) -f^ 

n >^ fij 19 ft ^ r i: 6 o 

[0 9 0 0] m^. -^^(Dm^i^x^f-^^^y—^m^ 
^mxhotzm^^^. r p >y ^ 4 4 

03:.^-fcf h:7^>/^ir-/ h-r^ (;^7':y >^A25) o 
^V^T% tf^v^— (BSY) =^^yTLT {yJ- y 

;^ h 1 8-^^311 pitg^-r 6 {yfyy'Ki^) o 

[0910] ]$feic, nil 1 5 ic:o#;Jx;< H 1 8 

^5 COS § i^^^^O 7^ ^ y T ^ ir ^ tc^-r 5:* v'^ X C7)ft 
>ffl^lftP.^-f-^o El 1--II11 3J^:3> 1 ortco 

^2fa^«g*:^t. lai 4~iai sfiv-y^x^i^t^^^*^ 

[0 9 2 0] 7"'-^(7)##3A;9.^tf 9 t M 8 

S) ^}S:£L, (SO T**tii^T'" 

T< -bo 

[0 9 3 0] ^>Y'a — y\QX\t. h-{>^y:r. 

-y^Us 4jr:;ioi>n/o^'- h4 ex^mLTz^'y h 

1 8 7!l^?3(Z)»tiiJ^it^1t^ (CHS, SC, :=i-r>^ 
K) v^:yi^$ij«|a5 4 4rt(DUv?;^>$^(c|&tt-r5o 
;^^>iy-^l^^3 0^^^^L^tt^^X&.T<^Xo^^ 
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yy^ (BUSY) Sri? 5/ 6 (;^x:y>^Bl ) o 

[0 9 5 0] *v^T^ T Ku;^^i&^4 2^-iov^-rcH 

) o 

[0 9 6 01 ?^4>^iy-^>^3 OtK ±KLfc 

i ^«l*b> 4^;^ h 1 8 J: D}t:^^nTv>§f^Sr 

jv^m\±w^^^T Yi-y^m\c^m\^ {y'ryyBs -b 

[0 9 7 0] -r?t^t:^^. Rf^Sr Kl^;^:^^T— ://WTB 
m^tLS (;^X:y:/B13) , ^fc. Sfra^T Kl/;^:^^x 
:/Bl2) o 

[0 9 8 0] ^(7:>fi){9ai^nfc^ST Kl/^-efe 

SOiStls ±IS Lfcfg^^tii Lifjf^tc^ott (D 
[0 9 9 0] ^ LT. /i^;^ M 8 75^530»t iZi^T'^-^ 

(om'&\^jit^'r^f^^^u^^'^-yy^ (bsy) ^^y 

:/B14) ;^^#Ji:^<^TLfcr.^^^|g:7^:yv'r.7<^ 

T-!y>^B16, B17) o Jj^;^ M B^i^bcOT'— ^ 

^^^Tx — ^^^:y:7r 3 -6 ten — K^ttfc ^ t fctt^-f 

a (;^X:y:/B28) « 

[1 0 0 0] ^LT. F^^e>^-:7^i;7^^ (BSY) 5r-ir 
5/hLfc5x.T* (>^7"-/7'B29) . >'9:y v-^T^^y 1 

^ >^ y ^e#(7:> X # b # X- <o fc J6 <7>« # iZ^^^sDi 

a (>^7"5/7'A2l) <hl^S<7)#)!|lTtTfc>n^o 

[10 10] ^fit>%. yyy'y^ i /F v'-^Jrvf- 3 

"f—^^^yyr 3 6;^^^bf^23^;^ h 1 8 cfc tlS^e^tLT^fc 

!g^^(D^7:yi/z^7^^y -^^yy^FMi tCis^iQiZ^Sn 
-So ^'y^yv^^p^^y •^:yyFMi P^Xfi^. ♦tii-^ 

[ 1 0 2 0] ^LT. :i(0*#3i^;d^"tJlg:<tTt5tifc 



-^;^t»«-e?IM-r5 (>^X5/^B31) o ^;^hl8± 

i94-;tbtiTV>^-t^i5^;^^V h (SC) tp>\(Oh^\t 
::i^-e^^S^^TL. ir^^;*^^7>^h (SC) ^^2^ 
±<7)<h#}^*«3[CMD (;^^:y7^B42) . ±f£i:l^1t(/) 
^l«Ti^^aiL«J^^»tTi-So TtfcL. 2[HlSiJA|^c7) 
f^ST KU;^(^T Y\yy^W^^4 2{C^oV^Tlo-r >^ 

[1030] |g]14CO (A) \Z.\t^ {pjCO^^— ^Pf St 

yyiy::L/^V 1 4{C:»#iA*tlfc:#'&<7)#a5«Otb{^(;) 

[1 0 4 0] ±waLfcKS>^n 5/^j-*)-r^-ri^-;^«!i 

:/B20-B26coMS^^tft^n^o 

(D^4 ^y^itmi 4(D (B) ^c^$^^Tv^5o 
[1 0 5 0] r.<^-f ;^*Oia (y^T-y^BU) -r?^^ 

^^^y •^>y:/FMi i: 9 :yiy^ I /Fv--'^^' 
i^3 2tc3^btiT< ^;^7^->5^;^t»^-T?3:-^-;6^ii^^ 

[1 0 6 0] *ii:ffi^j'efi. 1^-*:^ • :^y-t^^m^\^ 

y^ iixmy'^y^) (Dt^hh^. 
[1 0 7 0] y^T$M^i^<^y'^y^x^^^t^it. ^ 

y^\z-:>\^^x(D^mwm^m^n^ {y^yyBi9) , 

[10 8.0] ^\B\^^tm'&^fifc:f^y^tm^mi^ 

"r-y^/i^^^^wrmm (;^^yyBi9) 

[1 0 9 0] :L(D^^yu y^^—^(D^mh. ±tSL 

tcm^ttiL^mm^^^i^^mty'^y^'^-'r (y'ryy^ 
A20) tmm(ommxnt>ti. ^^^^m(Dy-<ry^uy 

[110 0] ±t£c7)J:5){^L-rffm(^{-t#:7^n:y^^f^ 
-<Dy^Tyny^{cn bifS i l^^tO^HlT^^OW^kK/) 
[1110] rco^ ix- ^Ti^^f Jl^<tT:bix/c7ib-^<^ 

:/n:x^i:^.:eL. ^ u—yf)^^^fikl.tifj:h:z,<Dy-<T 

y^uy^^t^B^y^ti y^ tm'^i^. ^'^^jiy^ry^xny 

4) 0 :l(0^.\^. ±teLfcK^aiLftf^i;i:fcv^TffSf-t 
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3) i:m^^^tr!/^§o 
[112 0] ^ LT. iE^{;i>f w-:^ $ti7t;^-<Tr'n 

[1130] 4^(El(50y^^-^#tiA;^cOT^ir;^5fe 
7^626) o 

[114 0] ±lS:7^:yi/^p«^y 1 4-^(Oy^-^#§ 
iA^^S (v^x:y:/B30) id^^lJcLfc ^ t fi. UlSCD 

(rym\'^(O^A X V^llll 1 5 tC^$tLT!/^^o 
[115 01 ^C^x^-^^tiA-^^MS (;^7^'yyB30) 

[116 0] y"->5^*#i^^C0*KcLfc 

f-t#^^ (;^7^:yyB32~B38) isBL^cl^^aib 

Ai7~A24) hnm.<r>m^'^'^t>fi^, 
[117 0 1 ^<D'^^. ±teo j; 9 fm'^<DM^^mt:- 

^ $ ^tfc i: t ^ <?9if n >y >^ r ^ -fe 5fe ^ . 

[118 0] HjS. 119, (Hi l-'Hl Z(Oyu 

HKi. mn(om:^±,^ m^\^^'tx,'?fs:\y^^y^^\ 

^(oy:^—7y V\z.^Jt.^^X\^^o \y^^y^\z. 
'^'f-^^'T—^^^yyr'^^\z.W^\^. yt^y^h^>^ 

y::i-y^U3 4tyi^^ h 1 8 <h <50 f«l (t 1 "fe ^ ^ 

[119 01 ±lELf::J:5«^. :$:^5g^Jco:7 ^ ^ ^ 
A-etl, yy yi/^^^D 1 4(D^U'T:\ 
oSUfiO/^^ 2 6 L < f:iN O RS ^ 5/ v'^ 7^ 



ff^T-y/uTB^s^-r^o 

[1 2 0 0] zhP^ M 8 7^^b(/)^^!iT^±;^M^^S 

[12 10] *^m^flt:ij:^}l\ ft^II;6^?)^S^^;5^o 
TV^6>^'D y^\':.T^'ty.'t^Xbtj:zt^mm't6Z 

y^{^mmLXyyyiy^;^^^J-^'^^n^^^^£^ h \^y^ 

[1 2 2 01 ^LX. mzr^-^7^%(nyrxiy^m:^% 
\z.fii^X\i^tzM'^\t. -f^y^ ft# t^Sx- -f/i^ T B ?r 

[ 1 2 3 0] ±tSL:^cJ: ^y'^^y^p^^^J 'yy^y- 
J^X\t. yn:y^f-t#^S7^-7^/^TB±-cyn y^ft 

#tS^II^T^#5o x-y^Vi-TBF^}::^^^^^ 

■rntfi:<. i\m':^^y^^m7r^-t^fz.i^(Dm\f^'!f-^ 

\^^pfi:<X'i^^, yyy^y::^yf^^^)<D±mmmc+j^-^ 

&X^^o 

[1 2 4 0] ^fz.. •fny^i\m'Smy—-fjVTB\Z.\^ 

fc^. mm^A\M.mmxnt>ti^iyy^T'M,mit(D^x 

[ 1 2 5 0] t^fz. :$:mmmxit. yp>y^f-^#^S7^ 

-7Vi-TB^4;i^7'-://up^^y 1 2 tf-^^^m 

(D/^V^m^'^x.^yyyi^zL/^^J 1 4 tt^%^l^o:> 

/^7^2 6, 2 2iicmm^fix\^^^(DX\ y^tiy>:7ixm^ 

ZL^^]) 1 4ftiJ(7)it)j^<J:?43y:^ii:T^tT-t6wi:;^i>^tg 

[ 1 2 6 0] h-oti^. ±BLfzmmmit-mxh^. 
10 {>>i':/v'->r>'th3 0) *iipmtc m^m x-y 
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[ 1 2 8 0] S/c. :/'n:y^{-t#l^S^->^VuTB<7)M 
\ZW^]^^iX^^tmn (FFFFh) ^m^. V^ofc 

[1 2 9 01 Lj6^L. EEPROM^FRAMOJ: 

f «ft # ^ r t J ^ t> 5 ^ T ^ o 

[ 1 3 0 0] fe^v^f^, flij^(Z):7^ :y v/::i-7^^ y • ^y 

^FMi P^c7)%Stij^(::yn :y^f-t#^S7^-:7>TB 

[13 10] ±fS*M^iJi?fi. y'xzi y^ixm'^m'r-y^ 
u-^^id^ 1 1 (D^jt^m^x^^^iTM^ 1 ^(Dy^^ry u y 

^-f ://^r Ku;>; i:;^-<r:7'n y^^MT Ki^:^ 

[ 1 3 2 0] L7!)^L. :^^Tmm<Dy'i^y^^^±ltT 
gJl/^V\ :ty±y hAs m^iMKi^'^-^mXh^ . — 

[ 1 3 3 0] ^fc. yuy^ixm'em'r-y'ju^(Dmm 

[p] ^ 7t tilt ^WiSfe hi£MA^^^}k^^ztib^^-^mxh 

[1 3 4 0] ±mmmmii:i:^i.1r^yyyi^^ -T^^;^^ 



Jf^ffi (CHS'=E~K) h-mxh^. :^:^h^^m^i^^h 

[ 1 3 5 0] 

[Elfficoffi^/^tfts^] 

[lai] *^P.^co-^ffiF«^J:>5^^:yi/^^^y v-;^ 
[112] lli6^'l(c:*5ft^=i>'hn-^OF^$B(7)#t6W« 
[123] H^te^^Jcoy^ :yi/zL^^y :yi^|^ 

im4] mmm\:i:$^n^yyyi^^:^'ev^yy\^w.m 
mi^y^—^y h(D-mtytiy^i^m^my—yju(D 
m^i^^-rmxh^o 

[HIS] mmm\z^n^ytiy^i^mmn(Dy'-i^y:^ 
—-^y hmi:^-rmxh^o 

im6] mmmcoT vi^:^m%uxmn^ti^T Fuy^ 
mW(Dm^^-tmxh^o 

m?] mmm(DT h'u::^m%nxmn^ti^T vu:^ 

mM(Dm^^-f'mxh^o 

[laioi 'Mmm(Dm^\^\^mm^^^^^^U(omY^<D 
^ >^^^^-rmxh^o 

[mil] SiS^^-dtc^tt^Stii^ib^^o^S^Hi^^ 
[Ell 2] *l£^Jic4oft^»taZ^^ft{t<7)*0;a^liR^^ 
[Hi 3] *J6^JtC:Jott^»t3i^K)f^CO^a^)!K^^ 

[1114] 'Mmm(Dm^^^^mm^^^'f^^u^m^<o 

[His] *J£^Jco»#3i^i!)f^tcio{t^#a5co»jfNc^ 
[W^^iftp^] 

10 hn — ^ 

1 2 -r-y/wp^^y 

14 yy yiy^;^^V 

1 8 h n>t:'^ — ^ 

2 2, 2 6 

3 0 ^iy-^^-^ 

3 2 :7^:yi/^ I/Fv^— ^Vif 

34 h-{ >'i^y:r,—:^^ 
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